Abstract: Statistic load test is the most commonly used method for estimation of the bearing capacity of piles. From the test we obtain the series a values: load-settlement, Q-s curve. In practice, it is extremely difficult to reach the critical load of the pile when the settlement turns out of control. The existing methods that allow bearing capacity to be calculated give the value which is very often 1/10 of the critical load. The question arises if it is possible based upon short series of load, i.e., 0÷0.4 critical load, to predict the critical value of the load, with accuracy which is sufficient for practical calculation. The paper presents a method how to calculate the critical load based upon short series of load in the static load tests.
INTRODUCTION
Static load test is a widely used method for estimation of bearing capacity of a simple pile [1] - [5] , [8] - [11] . For a sequent load, the settlement is measured so the result of the test is given as a set of values: settlement-load {s i ; N i }. In the available literature there are a number of methods and equations which can be used for calculation of bearing capacity of a single pile. The methods do not analyse the critical value of the load, the one for which the settlement turns out of control. So the allowable load which is assumed in engineering practice is 1/6÷1/9 of the critical load. On the other hand, the assumed small allowable load is the reason of very small settlement of the pile which has nothing to do with the allowable settlement of the foundation. That was the reason for undertaking the following research trying to answer if it is possible to estimate the critical load of a single pile based upon short series of load, i.e., 0÷0.4 of the critical load.
Normally, it is extremely difficult to reach the critical load during static load tests, in order achieve the settlement which turns out of control. If we know the critical load, we can assume then the allowable load putting safety factor or we can assume allowable settlement and from this condition we can calculate the load which implies this settlement.
MATHEMATICAL DESCRIPTION OF THE SETTLEMENT OF A SINGLE PILE
In literature there are a number of proposals how to draw the curve: settlement-load. But if we use them for further mathematical analysis, i.e., differentiation, integration, boundary values they fail.
So that was the reason that for mathematical description a nonlinear model was taken developed by the author [6] , [7] . The applied curve has the following advantages: -one curve for the whole range of load from zero to the critical one, -one curve for the whole range of settlement, -the curve has two asymptotes, one vertical for critical load, and one skew asymptote for load equal to zero (very small load), and it refers to linear Boussinesq theory. The numerical calculations for the available static load test sets {s i ; N i } indicate that the curve fits very well the measured data. The proposed curve is of the shape κ -dimensionless constant.
An example of the graph of the curve (1) is given in Fig. 1 .
[mm] 
ESTIMATION OF THE RELATION
From the basic equation (1) we can derive the function ) (κ gr gr N N = using linear regression only for κ = 1 and κ = 2, so we have
where 
For other κ values for rough estimation we can use linear relation 
then, for 0 < X < 0.4, it allows the following approximation Table 1 .
Taking equations (12)- (16) it is possible to formulate a general function N gr (κ) numerically. And then to use it for statistical calculations. Deeper investigation of the numerical methods is not a matter of the present paper. Furthermore the author focuses on a practical method which can be used in engineering activity dealing with static load tests.
SIMPLIFIED METHOD OF ESTIMATING N gr
A simplified method is based upon replacing original function (1) by approximate function of the type
and noting that 
The level of this approximation is very high, the correlation coefficient being of order 0.98. Practical application of the procedure is as follows. The calculation of N gr takes two stages (Fig. 2) . We assume that we have a set of values {s i ; N i }. 
We rearrange this equation into
We can apply linear regression using least square method. It can be seen that this approximation gives 0 A C = .
(23)
For the subset area 2 we use another approximation 
Finally, the solution takes the form 
EXAMPLES OF CALCULATIONS
To present the practical usage of the proposed method of simplified estimation of critical load N gr four sets of data coming from the field static load test were chosen.
The tests were made in the surroundings of the town of Szczecin, where the ground is formed by glacial sands from the Odra river valley. The piles were prefabricated concrete elements of size 0.4 × 0.4 × 12.0 m. The results of the evaluation are given in Table 2 . The analysis of equations (29) to (34) indicates that for the rough estimation of the critical load simple formulae can be used 
The graph of the results of estimation as shown in Table 2 is given in Fig. 3 .
Knowing the parameter of equation (1), i.e., C; κ and N gr we can now calculate the allowable load for the pile N al based upon the allowed settlement s al . So we have Fig. 3 . Graphs of the obtained correlation for the evaluated piles from [7] .
(Solid line -calculated, dotted lines -measured) 
As an example if we take values of the pile 1 from 4. The problem which remains to be investigated is the meaning of the parameter κ in the basic curve (1) . It seems to be that it has a physical representation because it corresponds to the ratio of the skin forces to the tow forces of the pile. Another problem is the correlation of the parameters C and κ to the parameters of soil forming the ground.
